The nuclides used were *"Sr and 141Ce. The sequence of injection of the two nuclides was varied from experiment to experiment. The nuclide to be injected was suspended in a l-ml solution of 10 % dextran and was injected through the left ventricular catheter in approximately 10 set and then flushed with another 20 ml of saline. There was no change in heart rate, mean pressure, or pulse pressure after a microsphere injection. At the end of the experiment, the kidney was removed. Three or more sections were obtained from different portions of the kidney, and each section was then divided into four equal zones as previously described (23). These zones were called cones I-4, with zone I the most outer cortical zone and zone 4 the most inner cortical zone. Each piece of tissue was placed in a preweighed Packard gamma counting tube, reweighed, and counted in a Packard Auto-Gamma counter. The sample was placed on the bottom of the counting vial and counted for 5 min. No geometric effect was found by counting the tissue sections in the manner described. Strontium 85 was counted at the .510 Mev peak and 141Ce was counted at the .145 Mev peak. No correction was necessary for the 85Sr counts, but 15 % of the *5Sr counts was subtracted to obtain the true 141Ce counts. Three types of experimental procedures were performed with this method. I) In 10 studies, the distribution of blood flow was determined before and during hemorrhagic hypotension. After the initial microsphere injection, the animal was bled into a reservoir to a mean arterial pressure between 60 and 70 mm Hg and was maintained at this pressure by adjusting the height of the reservoir. Thirty minutes after stabilization, a second injection of microspheres was given. 2) In 12 studies the distribution of blood flow was determined before and during the intrarenal infusion of norepinephrine (Winthrop Laboratories, New York City), 4 pg/min, in the left renal artery.
3) In 11 studies similar measurements were made before and during the administration of angiotensin II (Ciba Pharmaceutical Company, Summit, N. J.), 100 ng/min, in the left renal artery. In both groups 2 and 3 studies, the second injection of microspheres was given 30 min after the ad- Is*f RBF = N where I = quantity of dye injected in the renal artery (ml), I = quantitv of dye used for calibration (ml), S = area under the flow curve (cm2), s = area under the calibration curve (cm2), and f = rate of flow through the recording system (ml/min). MTT=AT+g-F Lc where AT is the appearance time of the dye, c is the con-'tentration of the dye at time t, t is the measured time after appearance of the dye, and F is a correction factor for the delay in appearance of the dye because of the dead space of the collection tubing. This was obtained by in vitro injection of dye in the same withdrawal system in each experiment.
increased from 18 st 1 to 26 + 1 % in zone 3 (P < .OO 1) and from 8 j= 1 to 14 rt 1 % in inner cortical zone 4 (P < -001).
Because of the low urinary flow rates during hemorrhage, the change in total renal blood flow was not obtained in these studies. However, in seven other studies performed with an identical design, total renal blood flow measured with a Medicon electromagnetic flowmeter fell from 222 to I I 9 ml/min, a decrease of 46 70.
renal blood volume = MTT X RBF
RESULTS

Hemorrhage Studzes
Norepinephrine Studzes The summary of the results for all 10 hemorrhage studies is shown in Table 1 and Fig. 1 . The percent of blood flow in outer cortical zone I decreased in each of the 10 studies with a mean change from 45 k 2 to 30 + 2 % (P < .OO 1). There was no mean change in zone 2, while fractional blood flow A summary of the norepinephrine studies is presented in Table  2 and Fig. 2 . There was no consistent change in systemic blood pressure during the intrarenal infusion of norepinephrine, and the mean change from 124 to 127 mm Hg was not statistically significant. Renal blood flow fell in each study with a mean change from 206 & 23 to 106 & 15 ml/min.
The mean percent distribution of blood flowwas49+1,30~1,15~1,and6+1%in~onesI-4, respectively, in the control period and were unchanged at 48 & 2, 3 1 zt 1, 15 =k 1, and 6 =k 1% during norepinephrine (Fig. 2) . Zonal blood flow decreased 50, 47, 50, and 42 % in cones I through 4, respectively, while total blood flow decreased 49 % (Table 2) . Zonal perfusion rate in each zone fell in a similar manner (Table 2) . 
An&o tensin Studies <
The results of all studies are summarized in Table 3 and 1.6 0.9 3.1 1.7 3.1 2.0 5.5 4.2 0.9 0.4 3.6 0.8 3.3 1.0 3.9 1.3 2.0 0.7 5.9 1.4 2.0 0.9 4.6 2.6 6.1 3.0 7.1 3.2 2.9 1.5 3.9 2.9 1.4 1. 41, 40, 41, and 50 % in zones l-4, respectively, while total blood flow decreased 41 %. Zonal perfusion rate fell in a similar manner.
Dye-Dilution Studies
The results of both the hemorrhage and norepinephrine studies are shown in Table 4 . In the hemorrhage studies, total blood flow decreased from 2 10 to 96 ml/min in association with an increase in MTT from 5.5 to 8.8 set and a decrease in renal vascular volume from 18.3 to 13.4 ml. Similar alterations were found in the norepinephrine studies. Renal blood flow decreased from 236 to 112 ml/min. MTT increased from 5.5 to 9.3 set, and renal vascular volume through peritubular capillaries of the cortex or outer medulla as well as the vasa recta, it is possible that glomerular and peritubular capillary blood flow may not be altered in a parallel fashion and that apparent discrepancies would therefore be found between these methods.
No change in the distribution of renal blood flow was found with the hydrogen electrode method during hemorrhagic hypotension (2). This conclusion was based on comparing the change in total renal blood flow with the change in outer medullary hydrogen clearance. The results of the present study lend further evidence to the view that the distribution of the microspheres is not affected primarily by the velocity of blood flow. The indicator-dilution technique was used to compare the intrarenal hemodynamic changes during hemorrhage and vasopressor administration.
As is shown in Table 4 , there were similar decreases in renal blood flow and renal vascular volume in association with a comparable increase in mean transit time in the hemorrhage and norepinephrine studies. This would indicate that the velocity of blood flow was decreased to the
